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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim1-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohmori et al. (PCT/JP99/06876) and further in view of Tanaka et al (PCT/J POO/05794). 
Ohmori teaches a perovskilte type composite oxide containing titanium oxide with 
formula M(Ti03) wherein M is at least one selected from Ca, Sr, Ba, Pb, and Mg and 
D^=Qlp where p is the particle density and S is the specific surface area of the particles. 
The preferred process method is hydrolysis of titanium tetrachloride precursor in 
alkaline solution. However he does not teach vapor-phase method. Tanaka et al, on the 
other hand teaches titanium oxide particles process, also from titanium chloride 
precursor, using vapor phase method, mainly for cosmetics with little aggregation and 
having highly excellent dispersibility. It would have been obvious for one of ordinary skill 
in the art at the time of the invention to combine the teaching of Ohmori and Tanaka as 
both teach method of making titanium oxide compound using titanium tetrachloride as a 
precursor to produce titanium-containing mixed oxide particles having a small particle 
size and excellent dispersibility at a low cost for a perovskite type product. 
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Regarding claim 1. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound, characterized in that the method comprises a 
step of reacting titanium oxide produced through a vapor-phase method with at least 
one element selected from a group of alkaline earth metal compound and Pb compound 
in an alkaline solution. Ohmori (Abstract and para 0019 and para 0023) and Tanaka 
(Abstract). 

Regarding claim 2. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 1, wherein primary 
particles of the titanium-containing perovskite compound have a diameter (D1) that is 50 
to 200% the size of primary particles of the titanium oxide serving as a starting material, 
the size (D1 ) being determined by converting the specific surface area (S) of the 
particles obtained by the BET method to the total surface area of spheres in accordance 
with the following equation (i): 
D1 = 6/pS (i) 

wherein p represents a density of the particles and S represents a BET specific surface 
area. Ohmori (Abstract). 

3. Regarding claim 3. Both Ohmori and Tanaka teach a BET specific surface area 
of 3-200 m 2 /g. Tanaka (Abstract) and Ohmori (para 0013). 

4. Regarding claim 4. Tanaka discloses The method for producing a titanium- 
containing perovskite compound as claimed in claim 1, using the titanium oxide 
produced by oxidizing titanium tetrachloride at high temperature by use of an oxidizing 
gas. Tanaka (Abstract). 
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5. Regarding claim 5. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 4, using the titanium oxide 
produced by a vapor-phase method is produced by respectively introducing a titanium 
tetrachloride-containing gas and an oxidizing gas which are heated in advance to 500°C 
or higher into a reaction tube at a flow rate of 10 m/sec or more. Tanaka (para 0012 and 
para 0013 ). 

6. Regarding claim 6. . Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 5, using the titanium oxide 
produced by retaining the titanium tetrachloride-containing gas and the oxidizing gas in 
the reaction tube for one second or shorter under a high-temperature condition higher 
than 600°C. Tanaka (para 0014). 

7. Regarding claim 7. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 6, using the titanium 
oxide produced under a condition of an average gas flow rate in the reaction tube of 

5 m/sec or more. Tanaka (para 0015). 

8. Regarding claim 8. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 1 using the titanium oxide 
produced by a vapor-phase method is produced by introducing the preheated titanium 
tetrachloride-containing gas and oxidizing gas into the reaction tube in such a manner 
that turbulence is generated in the reaction tube. Tanaka (para 0045) 

9. Regarding claim 9. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 8, using the titanium 
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oxide produced by introducing the titanium tetrachloride-containing gas and the 
oxidizing gas into the reaction tube through a coaxial parallel flow nozzle and the inner 
tube of the coaxial parallel flow nozzle has an inside diameter of 50 nm or less(para 
0017). 

1 0. Regarding claim 10. Qhmori in view of Tanaka disclose a method for producing 
a titanium-containing perovskite compound as claimed in claim 4-wherein the titanium- 
tetrachloride-containing gas has a titanium tetrachloride content of 10 to 100%. 
Tanaka(para 0018). 

1 1 . Regarding claim 11. Ohmori in view of Tanaka disclose a method for producing a 
titanium-containing perovskite compound as claimed in claim 5, wherein each of the 
titanium tetrachloride-containing gas and the oxidizing gas is heated in advance at 
800°C or higher. Tanaka ( para 0019). 

12. Regarding claim 12. The method for producing a titanium-containing perovskite 
compound as claimed in claim 1 , wherein the titanium oxide produced by a vapor-phase 
method has a mean particle diameter at a 90% cumulative weight on the particle size 
distribution curve (D90) of 2.2 urn or less. Tanaka (para 0020). 

1 3. Regarding claim 13. Ohmori in view of Tanaka disclose a method for producing 
a titanium-containing perovskite compound as claimed in claim 1, wherein the titanium 
oxide produced through a vapor-phase method has a distribution constant n, as 
calculated from the following Rosin-Rammler equation (2), of 1 .7 or more: 

R=100 exp(-bD n) (2) 
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wherein D is a particle diameter; R is the percentage of the number of particles larger 
than D(particle diameter) with respect to the total number of particles; n is a distribution 
constant; and b is a reciprocal of particle characteristic constant. Tanaka (para 0021). 

Regarding claim 14. Ohmori in view of Tanaka disclose ajnethod for producing a 
titanium-containing perovskite compound as claimed in claim 1, wherein the titanium 
oxide produced by a vapor-phase method contains anatase-crystal-form titanium oxide. 
Tanaka(para 0035," The fine particulates of titanium oxide of the present invention maybe contained 
as a pigment or a particle component using the photocalytic effect in various compositions". Only 
anatase crystal form of titanium oxide exhibits this characteristic, not the brookite type. 

14. Regarding claims 15 and 16. Ohmori in view of Tanaka disclose a method for 
producing a titanium-containing perovskite compound as claimed in claim 1, using an 
alkaline solution in which a basic compound exits and wherein the basic compound is 
selected from ammonium, organic amine and hydroxide of ammonium salt. Ohmori 
(para 27, 28). Despite that "organic amine" is not specified, it would have been obvious 
for one of ordinary skill in the art to select organic amine as it is an organic alkali 
compound such as ammonium tetramethyl hydroxide as taught by Ohmori. 

15. Regarding claim 17 . See discussion set forth above for claiml 

16. Regarding claims 18,19,22,23,24,25,26,27,28,29,30,31 ,,32. Ohmori in view of 
Tanaka teach all the instant claims by disclosing all the functional applications including 
and not limited to dielectric materials, pierzoelectric , memory media and photocatalysts 
such as thin-film, ceramic, electronic devices. Ohmori (para 53 and claims 8-16) 
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Regarding claims 20 and 21. Ohmori in view of Tanaka disclose a paste and slurry 
containing titanium-perovskite compound as claimed in claim 18. (See the examples in 
both references) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to COLETTE NGUYEN whose telephone number is 
(571)270-5831 . The examiner can normally be reached on Monday-Thursday, 10:00- 
4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jennifer Mc Neil can be reached on (571)-272-1540. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/COLETTE NGUYEN/ 
Examiner, Art Unit 4162 

/Jennifer McNeil/ 

Supervisory Patent Examiner, Art Unit 4162 



